
6.300 Signal Processing
Week 2, Recitation A: 

Continuous-Time Fourier Series and Symmetry

• Fourier Series
• Symmetry of Fourier Series

September 15, 2026



Symmetry, Anti-Symmetry, Asymmetry

What we’ve called symmetry/anti-symmetry is also 
called even/odd symmetry. Might as well know both.
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Symmetric and Antisymmetric Parts in CTFS
𝑓𝑆 𝑡 =

𝑓 𝑡 + 𝑓(−𝑡)

2
𝑓𝐴 𝑡 =

𝑓 𝑡 − 𝑓(−𝑡)

2

The symmetric part shows up in the 𝑐𝑘  coefficients, and the 
antisymmetric part shows up in the 𝑑𝑘  coefficients.

• 𝑐𝑘’s (cosines) alone only represent the symmetric part of the signal. 
• 𝑑𝑘  ’s (sines) alone only represent the antisymmetric part of the signal.

sin(𝑥) cos(𝑥)

𝑓 −𝑡 = ෍

𝑘=0

∞

(𝑐𝑘 cos 𝑘𝜔0𝑡 − 𝑑𝑘 sin 𝑘𝜔0𝑡 )

𝑓 𝑡 = ෍

𝑘=0

∞

(𝑐𝑘 cos 𝑘𝜔0𝑡 + 𝑑𝑘 sin 𝑘𝜔0𝑡 )

𝑓 𝑡 =  𝑓𝑆 𝑡 + 𝑓𝐴(𝑡)



Examples in Lecture
• Find the Fourier series coefficients for the following square wave:

If without 𝑐0 =
1

2
 “DC” part,  𝑓 𝑡  is antisymmetric around t=0, thus only having non-zero 𝑑𝑘 ’s 

t Why are the Ck coefficients 
zero (except c0)?



The other example

Which coefficients are zero? 
Which are non-zero?



The other example
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   f S  ( t ) =   f  ( t ) + f ( − t ) 2


   f A  ( t ) =   f  ( t ) − f ( − t ) 2


   c k


   d k


   c k


   d k


  sin ⁡ ( x )


  cos ⁡ ( x )


  f  ( − t ) =   ∑  k = 0 ∞  (  c k  cos ⁡   ( k  𝜔 0 t ) −  d k  sin ⁡   ( k  𝜔 0 t ) )


  f  ( t ) =   ∑  k = 0 ∞  (  c k  cos ⁡   ( k  𝜔 0 t ) +  d k  sin ⁡   ( k  𝜔 0 t ) )


  f  ( t ) =    f S  ( t ) +  f A ( t )


   c 0 =  1 2  


  f  ( t )  


   d k

